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English Translation of JP 62-209514 

Scope of Claim 

An active matrix substrate characterized by comprising: 

a) a plurality of gate lines; 

b) a plurality of source lines orthogonal to the plurality of gate lines; 

c) a thin film transistor having a thin film semiconductor layer formed at an intersection of 
the gate line and the source line; 

d) a pixel electrode formed at a drain side of the thin film transistor, 

wherein the source line is made of two layers of the gate line material and the pixel electrode 

material. 

Detailed Description of the Invention 
[Industrial Field of the Invention] 

The present invention aims at reducing a wiring resistance, especially by providing a 
two-layer source line in an active matrix substrate used in a liquid crystal display device, and SO forth. 
[Prior Art] 

FIG 2(a) shows a plan view of one pixel of the conventional active matrix substrate. Also, 
FIG 2(b) shows a cross sectional view shown by the broken line A'B' in FIG 2(a). An explanation is 
made in accordance with the drawings. 

An island-like semiconductor thin film layer 201 is formed over an insulating substrate 200 
such as a glass or quartz. After forming a gate insulating film over the semiconductor thin film layer, 
a gate line 202 also serving as a gate electrode is formed. After that, source and drain regions are 
formed by, for example, an ion implantation method or the like. Next, an interlayer insulating film 
203 is formed over an entire surface, and a contact hole 204 is provided. Finally, a transparent 
conductive film such as ITO is formed by a sputtering method, etc., and a source line and a pixel 
electrode are formed by patterning. 

The processes and the structure of the conventional active matrix substrate have been shown 

above. 
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[Problem to be Solved by the Invention] 

However, in the conventional structural processes, since the source line is formed of the same 
material as the pixel electrode, a sheet resistance becomes higher, so that a wiring resistance of the 
source line becomes higher. For example, when ITO is used while keeping its transparency of 80% 
or more, the sheet resistance is 10-20 Q/rj, which is one to two digits higher than that of metal 
materials such as Al. If the ITO is used as the source line, the wiring resistance will be several dozen 
kQ though it depends on L/W. High wiring resistance in the source line can cause insufficient 
contrast and resolution of a liquid crystal display device since sufficient signals cannot be written in. 
Further, when a metal wiring having a lower sheet resistance is used, the number of processes 
increases, which can lead to cost increase. 

The present invention aims at decreasing the source line without increasing the number of 
processes by removing the above disadvantages. Concretely, a material used for a gate line is formed 
in a source line region excluding a region intersecting the gate line at the PE process, and finally, the 
source line made of pixel electrode material such as ITO is formed of two-layer structure having 
contacts with the material. 
[Means for Solving the Problem] 

The active matrix substrate of the present invention typically comprises: 

1) a plurality of gate lines; 

2) a plurality of source lines orthogonal to the plurality of gate lines; 

3) a thin film transistor having a thin film semiconductor layer formed at an intersection of 
the gate line and the source line; 

4) a pixel electrode formed at a drain side of the thin film transistor, 

wherein the source line is made of two layers of the gate line material and the pixel electrode 

material. 
[Embodiment] 

The active matrix substrate of the present invention is basically shown by a plan view and a 
cross sectional view in FIGS. 1(a) and (b). Here, 100 is an insulating substrate such as a glass or 
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English Translation of JP 62-209514 
quartz; 101 is a semiconductor thin film constituting a thin film transistor; 102 is a gate line; 102' is a 
first layer of the two-layer source line, which has the same material as the gate line; 103 is an 
interlayer insulating film; 104 is a contact hole formed in the interlayer insulating film; 105' is a 
transparent conductive film such as ITO constituting a pixel electrode; 105 is a second layer of the 
source line made of the same material as the pixel electrode. Here, FIG 1(a) shows a plan view of 
one pixel and FIG 1(b) shows a cross sectional view shown by the broken line AB in FIG 1(a). FIG 
3 is explained as follows in accordance with process orders. 

First, an island-like semiconductor thin film 101 such as polycrystalline silicon is formed 
over an insulating substrate 100 such as a glass or quartz. A gate insulating film 101' is formed 
thereon by a thermal oxidation, etc (FIG 3(a)). 

Next, a gate wiring 102 and a first layer of a source line 102' are formed of polycrystalline 
silicon or the like having an impurity of H-type (or P-type), and source / drain regions are formed by 
an ion implantation method, etc (FIG 3(b)). 

Next, an interlayer insulating film 103 such as HSG or PSG is formed over an entire surface, 
and then a contact hole 104 is formed at the source / drain regions and on the first layer of the source 
line (FIG 3(c)). 

Finally, a pixel electrode 105' and the second layer of the source line 105 are formed of a 
transparent conductive film such as ITO (FIG 3(d)). 

The structure and the manufacturing process of the active matrix substrate in accordance with 
the present invention have been shown above. 
[Effect of the Invention] 

The effect of the present invention is that it is possible to lower the wiring resistance by 
increasing one step and making the source wiring the two-layer structure, and actually, the wiring 
resistance reduced by about 50% compared to the conventional wiring resistance. As a result, the 
problems such as insufficient contrast and resolution when used in a liquid crystal display were 
eliminated. 
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Brief Description of Drawings 

FIG 1 is a plan view (a) and a cross sectional view (b) of one pixel of the active matrix 
substrate in accordance with the present invention. 

FIG 2 is a plan view (a) and a cross sectional view (b) of one pixel of a conventional active 
matrix substrate. 

FIGS. 3(a) to (d) show a cross sectional view of each process in accordance with the present 
invention. 

100 ~ insulating substrate 101 ~ semiconductor thin film 

101* - gate insulating film 

102 ~ gate line 102' ~ first layer of source line 

1 03 ~ interlayer insulating film 

104 ~ contact hole 

105 - second layer of source line 
105' - pixel electrode 
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